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Wading through Questions
about Aquatic Toxins
The toxic dinoflagellate Pfiesteriapiscicida
may have captured the spotlight along the
coast of North Carolina and Maryland,
but this nefarious creature is not the only
one of its kind. Worldwide, toxic aquatic
organisms responsible for such maladies as
red tides, cholera outbreaks, and seafood
poisoning have surfaced with
increasing frequency and geo-
graphic distribution during
the past 20 years. Such sur-
facings have brought more
Anabeena circinalis questions than answers, ques-
tions that an assemblage of
scientists recently tried to answer at the
NIEHS Workshop on Hazardous
Marine/Freshwater Microbes and Toxins,
held 26-27 August 1997 at the North
Carolina Biotechnology Center in
Research Triangle Park, North Carolina.
Top Pfiesteria expert JoAnn
Burkholder, an associate professor of
aquatic botany at North Carolina State
University in Raleigh, unveiled new
research findings from August experiments
in which she and her colleagues isolated
and purified a water-soluble toxin from the
fish-killing organism Pfiesteria. Her collab-
orative work with the NIEHS and the
National Marine Fisheries Service has also
produced the first reli-
able test for detecting
low levels ofthe toxin in
water samples in the
laboratory. This reporter
Prorceatnmlime gene assay will now be
tested in the field. Also,
Burkholder and Karen Steidinger of the
Florida Department of Environmental
Protection confirmed that at least four
Pfiesteria-like organisms occurring from
Alabama to Delaware have been identified,
although only P. piscicida has been formal-
ly named.
Researchers from the NIEHS Marine
and Freshwater Biomedical Sciences
Center in Miami, Florida, reported on the
isolation of a lipid-soluble fraction that
causes dermal necrosis in fish. This work is
a collaboration between the Miami center
and Ed Noga at North Carolina State
University.
Meanwhile, other presenters described
an array of syndromes traced to other
marine and freshwater algae and some tox-
ins that are responsible for deleterious
effects on people and animals. Severe and
even fatal reactions in human
seafood consumers have resulted
from the neurotoxins delivered
in paralytic, neurotoxic (associat-
ed with red tide organisms), and Alexandriu
amnesiac shellfish poisonings as well as ism has different eco-
ciguatera fish poisoning. Diarrhetic shell- logical requirements,
fish poisoning, common in areas surround- and general statements Chaltonellaantigue
ing intensive marine aquaculture opera- about the relationship ofpollution to algal
tions, is traced to okadaic acid, a potent anddinoflagellate activity cannot be made.
toxin that inhibits the secretion ofprotein A consensus of the workshop was that
enzymes key to regulating the body's the scientific community has made great
metabolism and cell function. Also, toxins strides in understanding the acute effects of
from blue-green algae have caused liver marine and freshwater toxins on human and
damage in humans and animals. Unlike animal species at the molecular level. But
such foodborne bacteria as salmonella and more research is needed to examine chronic
E. coli, which can be removed through effects such as accumulation of toxins and
proper cooking, most of the toxins dis- immunosuppression that may result from
cussed at the workshop are particularly long-term exposure. More epidemiological
insidious because they are heat-stable. studies would help, said Baden, citing the
Daniel Baden, director of the NIEHS link between exposure to brevetoxins from
Marine and Freshwater Biomedical algal blooms and respiratory effects. "If red
Sciences Center in Miami, gave the first of tides occur every year on the west coast of
several in-depth talks at the workshop Florida, which they do, is there chronic
on the chemical properties and struc- respiratory disease of some kind?" Baden
tural workings of waterborne toxins said. "Well, the populations ofwest coast
and how they attack the nervous sys- areas are skewed towards retirement-age
tems and cellular functions of target individuals, so many are already predis-
organisms. "These are really ele- G)p,nodiniumbrwve posed to respiratory disease. Because
gant studies, down to the molecu- such people are, in a sense, compro-
lar level," said John Pritchard, chiefofthe mised before they ever even inhale, research
NIEHS laboratory of pharmacology and into synergistic effects between these envi-
chemistry, during a roundtable discussion. ronmental chemicals and human health is a
"I think the challenge for us is to take this pressingissue."
kind of information and . . use this Researchers at the workshop also
increased detailed understanding to devel- expressed the need for a better understand-
op either therapeutic strategies or ing of the causative role ofthese
increased-sensitivity assays-specific assays organisms in their natural envi-
for specific toxins-to identify the particu- ronment, better monitoring of
lar players that are involved in environ- environmental indicators prior to
mental health issues." epidemics and epizootics, and
Participants pinpointed a variety ofthe- the development of detection Omiknitd
ories for the worldwide surge in hazardous methods that have inexpensive,
aquatic pathogens and harmful algal reliable field applications. Better coopera-
blooms. Keynote speaker Rita Colwell, tion between scientists and communica-
president of the University of Maryland tion with the public were also deemed
Biotechnology Institute in essential. "There needs to be more dia-
College Park and former pres- logue between scientists, policy makers,
ident of the American and public health officials to achieve a bet-
Association for the Advance- ter linkage between research priorities and
ment ofScience, oudined the the development process ofpublic policy,"
connection between increases
in global temperature and Dinophpisfeoti,
unusual El Nifio events and
the opportunistic growth and spread of
organisms such as Vibrio cholerae, which
thrive on ubiquitous zooplankton. Colwell
also examined the role of ocean currents
and seagoing vessels that collect and dis-
charge ballast water in transporting these
organisms.
Other culprits in increased reported
algal and dinoflagellate activity include
coastal eutrophication caused by polluted
runoff and rainfall, and possibly
even an escalation in reporting of
events due to new methods of
detection and scrutiny. Baden
umtamarense stressed, however, that each organ-
inn
Ioi
said NIEHS director Kenneth Olden in a
challenge to the audience, which included
public health officials from East Coast
states and the federal government, food
safety specialists, physicians, policymakers,
environmentalists, and educators.
Baden said the meeting helped advance
an accord. "The beauty," he said, "was that
we brought people together at this particu-
lar conference that are interested in the
ocean and now are wading in to the shore.
We got the people on land who are inter-
ested in human health issueswalking down
to the shore. And today they shook hands
at the beachhead."
CarlaBurgess
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